The topography of glycerophosphate acyltransferase in the transverse plane of the mitochondrial outer membrane.
In low ionic media, mitochondrial glycerophosphate acyltransferase was inhibited virtually completely within 15 min by the nonspecific proteases, proteinase K and subtilisin. In high ionic media, the mitochondrial enzyme was either not inhibited or was marginally inhibited by these proteases. Chymotrypsin and trypsin, regardless of the ionic strength of the medium, did not inhibit the acyltransferase. Substantial inhibition by proteinase K and subtilisin was observed in the high ionic media when the incubation was continued for 30 or 45 min. Adenylate kinase, an intermembrane enzyme, was not inhibited under any of the above conditions. These results demonstrate a cytosolic exposure of the mitochondrial acyltransferase. In a low ionic environment, when the outer membrane integrity was damaged either by gradually decreasing the tonicity of the medium or by stepwise addition of Triton X-100, either chymotrypsin or trypsin caused virtually parallel inhibition of glycerophosphate acyltransferase and adenylate kinase. A more direct approach in establishing the existence of protease-susceptible sites on the inner side of the outer membrane was taken by observing the inhibition of mitochondrial glycerophosphate acyltransferase and adenylate kinase in trypsinloaded right-side-out outer membrane vesicles incubated in the presence of externally located soybean trypsin inhibitor. The above results, taken together, suggest that mitochondrial glycerophosphate acyltransferase spans the transverse plane of the outer membrane.